Endogenous opioid regulation of pulsatile luteinizing hormone secretion during sexual maturation in the female sheep.
The developing female sheep, which attains puberty after 25 weeks of age, was used as an experimental model to investigate the role of endogenous opioid peptides in the control of pulsatile LH secretion during sexual maturation. Treatment of ovary-intact prepubertal sheep at 12 weeks of age with the opiate antagonist naloxone resulted in a dose-dependent increase in LH secretion. Subsequent studies used ovariectomized (OVX) lambs implanted with capsules containing 17 beta-estradiol to provide a constant, ovarian steroid feedback signal throughout development. Naloxone treatment (hourly iv injections of 1 mg/kg BW for 4 h) produced an increase in the frequency of episodic LH secretion at all prepubertal ages, when lambs were highly sensitive to the estradiol negative feedback. However, increases in LH pulse frequency were also induced by naloxone treatment at a postpubertal age in estradiol-treated OVX sheep, indicating that opioid inhibition is still present at a time when sensitivity to the feedback effects of ovarian steroids is markedly reduced and endogenous LH secretion is increased. These observations in ovary-intact and estradiol-treated OVX lambs suggest that opioid mechanisms inhibit pulsatile tonic LH secretion during both the prepubertal and postpubertal periods. Endogenous opioid inhibition of LH secretion is not dependent on the presence of ovarian steroids, as evidenced by the response to naloxone 3 weeks after removal of an estradiol implant from OVX lambs, when LH pulse frequency was already high. Naloxone treatment increased LH pulse frequency further, at both a prepubertal age (18 weeks) and a postpubertal age (38 weeks). Naloxone also increased LH pulse frequency in OVX lambs in which LH secretion was inhibited chronically by progesterone rather than by estradiol. The response to naloxone was similar in postpubertal P-treated OVX lambs and age-matched prepubertal P-treated OVX controls in which puberty had been delayed by means of an inhibitory seasonal photoperiod. In addition, after removal of steroid implants to allow LH secretion to increase, the degree of inhibition of LH secretion by the opiate agonist morphine was similar between age-matched postpubertal sheep and those with photoperiodically delayed puberty. We conclude that endogenous opioid mechanisms are an important inhibitory mechanism controlling pulsatile LH secretion in the developing sheep. However, changes in opioid inhibition are unlikely to underlie the decrease in sensitivity to steroid negative feedback and increase in pulsatile LH secretion that occur at puberty.